Observed changes in serum potassium concentration following repeat centrifugation of Sarstedt Serum Gel Safety Monovettes after storage D P Hue, L S Culank, P D Toasel and G A Maguire We have recently adopted Sarstedt Serum Gel Safety Monovettes (Sarstedt Ltd, Leicester, UK) for blood collection in our hospital. On centrifugation these tubes rapidly adopt a three layer arrangement consisting of an inert gel layer lying between the upper serum and lower cell layers. Separation is achievable at a minimum of lOOOg although centrifugation at 2800g for at least 10min is recommended by the manufacturers. Use of these tubes obviates the need for an additional tube into which serum is decanted prior to analysis, thus simplifying the handling process and allowing sampling from the primary specimen tube. The tubes do not allow any leakage of cellular constituents into the serum layer once centrifuged even after storage for several days (data not shown).
A local general practitioner (PDT) was surprised to receive a report of a serum potassium level of 5 . 8 mmol/L in one of his patients. The patient was an 84-year-old female with congestive cardiac failure who was being treated with diuretics (frusemide 120 mg daily and spironolactone 50 mg tds). The elevated potassium was inconsistent with previous results. The sample had been centrifuged in the surgery, left overnight, then dispatched to our laboratory the following day. On receipt it was not noticed that the sample had already been centrifuged and it was re-centrifuged with the rest of the normal workload. A repeat assay on a later specimen produced a potassium level of only 3.6 mmol/L. The additional centrifugation step was the likely cause of the elevated serum potassium seen in this patient. The small volume of serum left in contact with the cells beneath the gel layer, due to an inadequate centrifugation step, would contain potassium leaked from red cells which might have been forced upwards into the pre-separated serum layer, so artificially elevating the observed potassium concentration by a relatively small amount.
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To test this hypothesis a batch of samples (group a), taken from the normal urea and electrolyte workload, and therefore having been centrifuged for at least 5min, had their serum potassium concentrations re-measured on a Corning ISE 614 Na/K Analyser (Ciba-Corning, Halstead, UK). The samples were then left overnight at 4 " C and assayed again in the morning before being recentrifuged at 2800 g for 10 min and assayed a third time. The potassium concentration did not alter after overnight storage but increased markedly following the re-centrifugation ( Fig. I(a) ). 1 2 . 5 f 7 . 1 (SD). n = 13; P<O.OOI); (c) 25min (mean  % change -0 . 6 + 2 . 3 (SD). n=8; not significant) . 0.001 for mean Yo change (a) versus (b), (a) versus   (c), fb) versus (cj using the unpaired 1-test. 
310
Hue et al.
We then investigated whether a longer initial centrifugation avoided the problem. Taking another batch of samples from the routine workload which were centrifuged for precisely 10 min, we centrifuged them for a further 15 min, assayed the serum potassium concentration before and after this additional centrifugation, and then stored them overnight at 4 "C (group c). A control group (group b) consisting of samples taken from the same plate were not centrifuged for the extra 10 min but were otherwise treated in parallel with group (c). The samples were then centrifuged for a further 10 min the following morning and reassayed. The results clearly show that a longer initial centrifugation time is capable of preventing false elevation of the potassium level by a delayed second centrifugation ( Fig. l(b) and (c)).
We have demonstrated a potential problem in utilizing serum gel tubes. When Sarstedt Serum Gel tubes are used, prolonged initial centrifugation is required to avoid the effects we have described.
An initial centrifugation time of 25 min for each sample is clearly not practicable in a busy routine laboratory where fast sample throughput is required. The problem only arises with specimens that are pre-centrifuged before dispatch to the laboratory and inadvertently re-centrifuged on receipt. A centrifugation time of 10min is adequate for separation of samples prior to overnight storage followed by analysis the next day.
There are no problems with cellular contents contaminating the serum layer in samples which are spun and stored in this way before analysis. A simple solution would be for those GPs and clinicians who do centrifuge their samples to mark them in some way which would attract the attention of the analytical staff so that they are not re-centrifuged (a simple self-adhesive coloured label would suffice) or alternatively to separate the samples and send serum only to the laboratory.
